Time (days) Fig. 1. Eflect ofriuproxeri on curtiluge ciiltiired with IL-1 Bovine articular cartilage explants were maintained in culture for 4 days in the presence of 25 units of IL-1 with 0 (m), 50 ( m ) and 200 (m) pg/ml naproxen, and the media were analysed to determine proteoglycan ( a ) and collagenase activity (h).
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cultures, and this was maintained for subsequent days. Gelatinase activity showed no significant change with 1L-l at any time. TIMP activity showed a dose-independent increase up to 210'56 over control values. Removal of IL-l from the cultures showed a reduction of metalloproteinase activity within 24 h.
In contrast, naproxen caused a dose-and time-dependent decrease of proteoglycan release from the articular cartilage explants into the media. During 4 days of culture proteoglycan release was reduced by 37% in the presence of 200 pg of naproxen/ml. Naproxen also caused a dose-and timcdependent decrease of collagenase activity that was released from the articular cartilage matrix. During 4 days of culture in the presence of 0.1, 1, 10, 20 or 200 pg of naproxen/ml, collagenase activity was reduced by 22"/0, 25%, 28%, 42% and 54%, respectively. In cultures of articular cartilage incubated with both IL-1 and naproxen, the NSAlD was found to reduce, but not eliminate, IL-1's augmentation of proteoglycan release and collagenase activity in a dosedependent fashion (Fig. 1 ) .
In summary, these results show that 1L-1-induced proteoglycan breakdown correlates with the 1L-1-induced incrcase of the expression of MMP activities associated with matrix turnover and breakdown. However, the responses observed for the different MMPs and TIMP varied with time and dose, indicating the expression of MMP activities may be independently controlled. In contrast, naproxen reduced the proteoglycan release from the cartilage, and this corresponded to a reduction of metalloproteinase activity. Naproxen was also able to reduce the stimulation of the proteoglycan breakdown rate and MMP activity induced by IL-1, although at the concentrations used it was unable t o eliminate the IL-1 response. Meprin, a potent metallo-endopeptidase, is an abundant protein (approx. 5% of total protein) in the kidney brush-border membranes of mice and rats. The enzyme is one of a complement of peptidases present on this membrane, most of which have a wider species and tissue distribution than meprin [ 11. The roles for meprin are unknown, but we have recently addressed the possibility that meprin may be responsible for the degradation of proteins in the glomerular filtrate (upon which it can act in a membrane-bound form), or in elaborated urine (as a soluble derivative of the enzyme). We have determined the proteolytic activity in rat and mouse urine, using the iodinated insulin B-chain as a substrate. This is a sensitive and convenient substrate that can be used t o assay activity in whole urine and avoids the complications of urinary interference in colorimetric assays.
Urine from mice and rats was collected fresh from unanaesthetized animals and was assayed immediately at pH 7.4; substantial losses of activity occurred if the urine was stored at -20°C but not at 4°C. Urine could be assayed directly, without desalting; the digestion process was linear ( r > 0.98) and the rate of digestion was proportional to the amount of urine assayed. The activity in urine at pH 7.4 was inhibitable by the chelators EDTA (5 mM) and 1,lO- After centrifugation at 10 000 g for 2 min, a portion of the supernatant fraction containing digestion products ( 160 pl) was removed for scintillation counting.
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phenanthroline ( 1 mM), but was not affected by inhibitors of serinc, cysteine or acid proteinases. Phosphoramidon (authenticated by inhibition of thermolysin) had a variable but slight effect, ranging from 0 to 20% inhibition. Urine samples, separated on reducing SDS/PAGE and immunoblotted with a polyclonal antiserum to mouse meprin. demonstrated two bands of immunoreactive material of the same size as meprin-a and meprin-b in the brush-border membrane 121. Under conditions of non-reducing SDS/PAGE, the immunoreactive material migrated much more slowly, consistent with urinary meprin retaining the tetrameric structure of membrane-bound form. By several criteria, therefore, meprin is a normal component of mouse urine. Mice can be segregated into two phenotypes that differ by 10-20-fold in the amount and activity of meprin in the kidney brush border. We assayed insulin B-chain-degrading activity in urine from a high-meprin strain (Balb/c), a lowmeprin congeneic strain (BALB.K) and from Wistar rats, in the presence and absence of phosphoramidon (Fig. 1) . Similar levels of metallo-endopeptidase activity were measured in urine from the rat and Balb/c mouse, and about 15-20'/0 of the activity is susceptible to inhibition by phosphoramidon; this activity is likely to be due to endopeptidase 24.1 1, a finding which confirms to some extent a previous study in rats
[3]. In the low-meprin mouse strain (BALB.K), metalloendopeptidase activity was about 50% of the high-meprin strain, but there was no inhibition by phosphoramidon. The relationship of this activity to meprin is unclear, but on Western blots there is no immunoreactive material in urine from BALB.K mice.
Assay of urinary and kidney azocasein-digesting activity revealed that over a 24 h period, a high-meprin mouse releases approximately 5% of the total complement of kidney meprin into urine as a soluble, tetrameric form, that has the same M , as the membrane-bound form. The route of entry of meprin into urine is unknown, but the lack of meprin-b on Western blotting of urine from BALB.K mice is consistent with an autolytic release mechanism that operates only in high-meprin animals. The rate of release is sufficiently large to raise the question of the physiological substrates for this protease. Mouse urine contains a group of 20 kDa proteins (MUPs; analogous proteins are found in the rat) and it has been suggested that these proteins can act as carriers of olfactants for sensory communication [4] . Olfactants have been noted to be protein bound in rodent urine [ 51. A similar role of olfactant-binding has been postulated for urinary class I histocompatibility antigens [ 61. Proteolysis of these associative proteins by meprin could provide a specific and slow release mechanism to ensure dispersion of the olfactants. It is relevant to note that the intact class I molecule found in plasma must be degraded in the urine in order to elicit sensory discrimination between class I mutants [6].
We suggest that meprin is an essential component of the sensory communication processes in rodents. Such a hypothesis is consistent with the species restriction of meprin. The two meprin phenotypes could provide heterogeneity in olfactant release or, alternatively, may be a consequence of inbreeding of laboratory strains where selection pressures are altered. Further studies, particularly with wild rodents, will be required to resolve this issue.
